Study design: A case report of xanthogranulomatous funiculitis and epididymo-orchitis. Xanthogranulomatous in¯ammation is an uncommon, non-neoplastic process characterised by destruction of tissue, which is replaced by a striking cellular in®ltrate of lipid-laden macrophages. Case report: A 21-year male sustained complete tetraplegia at C-6 level, after a fall in 1998. The neuropathic bladder was managed with an indwelling urethral catheter. He had many unsuccessful trials of micturition. Sixteen months after the cervical injury, he noticed swelling of the left side of the scrotum following removal of a blocked catheter. He was prescribed antibacterial therapy. Four weeks later, physical examination revealed a hard and irregular swelling encompassing the testis, epididymis and spermatic cord. The clinical diagnosis was epididymo-orchitis progressing to pyocele. Through a scrotal incision, the swollen testis, epididymis and diseased segment of the spermatic cord were removed en masse. Histopathology showed extensive areas of necrosis, with xanthogranulomatous in¯ammation in the spermatic cord and to a lesser extent in the testis/epididymis. Conclusion: Repeated episodes of high-pressure urinary re¯ux along the vas deferens during dyssynergic voiding, and subsequent interstitial extravasation of urine together with chronic, low-grade, suppurative infection possibly led to development of xanthogranulomatous in¯ammation in the testis and the epididymis. Since tissue destruction is a feature of xanthogranulomatous in¯ammation, the de®nite and curative treatment is either complete (or, where applicable, partial) excision of the aected organ in most of the cases. Spinal Cord (2000) 38, 769 ± 772
Introduction
Xanthogranulomatous in¯ammation is an uncommon, non-neoplastic process characterised by destruction of tissue, which is replaced by a striking cellular in®ltrate of lipid-laden macrophages. 1 Microscopically, the lesion consists of a dominant in®ltrate of foamy macrophages interspersed with a minor component of lymphocytes and plasma cells. 2 The aetiology of xanthogranulomatous lesions may include immunological defects, chronic infection, abnormal lipid accumulation, and reduction in chemotactic activities. 3 Xanthogranulomatous in¯ammation has been described commonly in the kidney, but can occur in other parts of the body such as gall bladder, ovary, appendix, and urinary bladder. 3 Solitary cases of xanthogranulomatous orchitis 1 and epididymitis 2 have been reported. Xanthogranulomatous funiculitis has not thus far been reported.
In spinal cord injury patients, xanthogranulomatous in¯ammation of the kidney, 4 and the perineum 5 have been published. We report a tetraplegic patient in whom the xanthogranulomatous in¯ammation was seen predominantly in the spermatic cord, and to a lesser extent in the ipsilateral testis/epididymis. To our knowledge, simultaneous occurrence of xanthogranulomatous funiculitis and xanthogranulomatous epididymo-orchitis has not been described.
Case report
A 21-year male sustained fracture of C-5 with complete tetraplegia at the C-6 level, after a fall in 1998. The neuropathic bladder was managed by an indwelling size 14 Fr. Foley catheter. Recurrent urinary tract infections ensued. Sixteen months after the cervical injury, he developed left hemiscrotal swelling. With a diagnosis of acute epididymo-orchitis, he was prescribed cipro¯oxacin intravenously. Subsequently, he received a course of gentamicin 240 mg intravenously once a day and cipro¯oxacin 500 mg twice a day by mouth. Urine microbiology showed no growth of organism. Three to four weeks later, the swelling ulcerated in its central part and he was admitted to the spinal unit for further management. Physical examination revealed a hard and irregular swelling encompassing the testis, epididymis and spermatic cord on the left side. The swelling had ulcerated in its most prominent part. The surrounding area was soft and¯uctuant. Scrotal ultrasound revealed 361 cm collection in the left side of the scrotum. ( Figure 1A and B). The clinical diagnosis was epididymo-orchitis progressing to pyocele. Through a scrotal incision, the swollen testis, epididymis and diseased segment of the spermatic cord were removed en masse. Microbiology of the pus showed no signi®cant growth. On gross examination, the testis and epididymis were no longer separately identi®able. Histopathological examination con®rmed severe epididymo-orchitis, with extensive areas of necrosis. In some areas, particularly within the spermatic cord, the inflammation had a xanthogranulomatous appearance, with sheets of foamy macrophages replacing areas of granulation tissue. These xanthogranulomatous areas were vascular and contained an inconspicuous population of lymphocytes, plasma cells and occasional eosinophils. (Figure 2A ). Michaelis-Gutmann bodies were absent. Marked ®brosis in the surrounding tissue con®rmed the chronic nature of the in¯ammatory process. Xanthogranulomatous inflammation was also present to a lesser extent in the testis/ epididymis ( Figure 2B ). There was no evidence of neoplasia.
Discussion
Pathogenesis of xanthogranulomatous in¯ammation Histologically, the xanthogranulomatous lesion consisted of foam cells and lymphocytes. With respect to the origin of foam cells, Nakashiro and associates 6 were of the opinion that the vast majority of foam cells were derived from monocytes/macrophages because they were positive for KP1, HAM56, CD11b, and CD68. They found many T lymphocytes interspersed among macrophage foam cells. The subtyping of T cells indicated a heterogenous population composed of both CD4+ and CD8+ lymphocytes typically in a ratio of 1 : 2. These authors concluded that xanthogranulomatous in¯ammation is a disorder characterised by accumulation of macrophage foam cells and T cells. Delayed type hypersensitivity reaction of cell-mediated immunity may also be implicated in the pathogenesis of xanthogranulomatous in¯ammation. 6 Many infective microorganisms have been reported to have roles in the aetiology of the xanthogranulomatous process. The relationship of Bacteroides and Peptostreptococcus species with xanthogranulomatous pyelonephritis has been described. In the case reported by Tai and associates, 3 B. fragilis and E. coli were cultured from the area of necrosis and abscess in the centre of the mass, which strongly supported the relationship of anaerobes with xanthogranulomatous cystitis. In xanthogranulomatous cholecystitis, bacterial antigens were demonstrated by immunohistochemistry using a polyclonal anti-E. coli antibody. The time period after the initial clinical manifestation was critical for identifying the bacterial antigens in the Dierential diagnosis of xanthogranulomatous in¯ammation Xanthogranulomatous in¯ammation must be distinguished from other lesions containing foam cells. An important dierential diagnosis is malakoplakia. Malakoplakia is an in¯ammatory and destructive xanthoma cell proliferation closely related to xanthogranulomatous in¯ammation. It was also ®rst described in the urinary tract, but subsequently, it has been observed in other sites. Malakoplakia diers from xanthogranulomatous in¯ammation by the presence of Michaelis-Gutmann bodies and macrophages that have more granular, eosinophilic and less vacuolated cytoplasm (von Hansemann cells). The MichaelisGutmann bodies represent the characteristic round intracellular and extracellular inclusions in the macrophages. These inclusions are composed of bacterial debris and they are thought to re¯ect defective macrophage function. In the kidney, xanthogranulomatous pyelonephritis can be virtually indistinguishable (both grossly and microscopically) from renal cell carcinoma; immunohistochemistry may be required to clarify the diagnosis.
Pathogenesis of xanthogranulomatous epididymo-orchitis in spinal cord injury patients
The risk factors for development of epididymo-orchitis are:
(1) Re¯ux of urine to the seminal vesicles or vas. 8 In tetraplegic patients with detrusor-external sphincter dyssynergia, high-pressure re¯ux of urine into the vas and scrotum is more likely to occur during dyssynergic voiding. (2) Indwelling urethral catheter drainage. Natural-®ll urodynamics in chronically catheterised patients with spinal cord injury revealed that an indwelling catheter on free drainage was no guarantee of a constantly low intravesical pressure, and phasic bladder contractions occurred despite catheter drainage. 9 Detrusor contractions stimulated by the catheter, and consequent striated sphincter dyssynergia could predispose to urethro-vasal re¯ux of infected urine in a patient with an indwelling urinary catheter.
Both these risk factors were present in this tetraplegic patient. He was on long-term indwelling urethral catheter drainage, but had had catheter-free trials of voiding. He developed sweating and headaches during re¯ex voiding. The ultrasound scan showed 4200 ml of urine in the bladder. Therefore, indwelling urethral catheter drainage was re-established. The present episode of scrotal swelling began soon after removal of a blocked catheter. Subsequently, re¯ex voiding was established for a short period. He then noticed swelling of the left side of the scrotum. This observation suggested that urethro-vasal re¯ux of urine was likely during the dyssynergic voiding episodes. It is possible that repeated episodes of high-pressure urinary re¯ux along the vas deferens and subsequent interstitial extravasation of urine together with chronic, lowgrade, suppurative infection possibly leads to development of xanthogranulomatous in¯ammation in the testis and the epididymis. In an analogous situation, extravasation of bile in the interstitial tissue has been postulated to be a predisposing factor for xanthogranulomatous in¯ammation of the gall bladder. 
Treatment of xanthogranulomatous in¯ammation
Since tissue destruction is a feature of xanthogranulomatous in¯ammation, the de®nite and curative treatment is either complete or, where applicable, partial surgical excision of the aected organ in most of the cases. Antimicrobial therapy for anaerobic infection is recommended, as anaerobes may be important in the pathogenesis of xanthogranulomatous in¯ammation. 3 Rarely, antibiotic therapy may result in complete cure of the xanthogranulomatous in¯ammation. Mollier and associates 10 described a case of xanthogranulomatous pyelonephritis in a young woman in whom total renal recovery was achieved by antibiotic treatment alone. Brown and associates 11 reported a case of focal xanthogranulomatous pyelonephritis in a child, successfully cured with antibiotics only. The standard treatment for xanthogranulomatous inflammation has been either total or, when applicable, partial surgical excision of the aected organ. However, recent reports of the successful medical management of focal xanthogranulomatous pyelonephritis suggest that a trial of antibiotics prior to surgery is warranted in cases of xanthogranulomatous in¯ammation aecting only a segment of an organ.
In our patient, ultrasound scan of the scrotum showed an abscess and histology con®rmed the presence of extensive areas of necrosis in the testis and epididymis. Therefore, medical therapy with antibiotics alone was not a viable option. In this tetraplegic patient, excision of the testis, epididymis, and diseased segment of the spermatic cord en masse, combined with a course of metronidazole led to a satisfactory outcome.
